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COMPLETE SPECIFICATION 

Piston Driving Mechanism for Compressors 



We, Specialties Development Cor- 
poration, a corporation organized and 
existing under the laws of the State of New 
Jersey, United States of America, located at 
5 175 Main Street, Belleville 9, New Jersey, 
United States of America, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be par- 
10 ticularly described in and by the following 



The present invention relates to mecha- 
nism, and mechanical apparatus of the 
wabbler, starplate or swash-ring type adapted 

.15 for use in connection with multi-stage gas 
or air compressors. 

According to the present invention there 
is _ provided a compressor apparatus com- 
prising a housing having a plurality of 

20 generally cylindrical, axially extending guide- 
ways spaced circumferentially with respect 
to each other, a shaft journalled for rotation 
in said housing with its axis of rotation 
centrally located between said guideways 

25 and having a cranked section, an axial slide 
for each of said guideways contoured and 
mounted for slideable and rotary movement 
therein arid having a generally circular 
transverse bore formed with an opening 

30 facing the axis of rotation of said shaft, an 
axially slideable piston or plunger opera- 
tively associated with each of said slides 
for operation therewith, a generally cylin- 
drical cross-slide for each of said transverse 

35 bores dimensioned and mounted for cross- 
wise and rotary movement therein and 
having a diametrically extending bore there- 
in, a spider having arms each extending 
through one of said axial slide openings and 

40 into one of said cross-slide bores, and means 
for centrally joumalling said cranked section 
for rotation in said spider. 

A preferred embodiment of the invention 
has been chosen for purposes of illustration 

45 and description, and is shown in the accom- 
[Price 3s. 6d.J 



panying drawings, forming a part of the 
specification, wherein: 

Fig. 1 is an end view of a compressor 
embodying the present invention. 

Fig. 2 is a fragmentary sectional view 50 
taken along the line 2-2 on Fig. 1. 

Fig. 3 is a fragmentary sectional view 
taken along the line 3-3 on Fig. 1. 

Fig. 4 is a fragmentary sectional view 
taken along the line 4-4 on Fig. 3. 55 

Fig. 5 is a fragmentary sectional view 
taken along the line 5-5 on Fig. 3. 

Fig. 6 is a sectional view taken along the 
line 6-6 on Fig. 3. 

Fig. 7 is a perspective view of one of the 60 
axial slides apart from other structure of 
the compressor. 

Fig. 8 is an enlarged fragmentary view of 
the lubricant pump as shown in Fig. 3. 

Fig. 9 is a sectional view taken along the 65 
line 9-9 on Fig. 3. 

Fig. 10 is a fragmentary sectional view 
taken along the line 10-10 on Fig. 9. 

Referring to the drawings in detail and 
more particularly to Figs. 1 to 3, an air 70 
compressor of the multi-stage type is shown 
by way of example which has five circum- 
ferentially spaced cylinder and piston 
assemblies herein arranged to provide two 
identical first stage compression cylinders 75 
1U and 10a having a common air intake 11 
a second stage compression cylinder 12 a 
third stage compression cylinder 13, and a 
fourth stage compression cylinder 14, the 
air intake and exhaust valving and the con- 80 
nections between the respective stages of 
compression not being shown. 

The compressor has a housing which 
comprises a generally cylindrical casing 15 
having end openings, and a closure plate 85 
16 for the opening at the right (as viewed 
in Fig. 3) having openings in which the 
cylinders are mounted with the cylinder 
bores facing the interior of the housing for 
the reception of pistons adapted to be 90 
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operated by mechanism within the housing 
as described hereinafter. 

A portion of a first stage piston 17 is 
shown in Fig. 2, and at least portions of 
5 second and fourth stage pistons or plungers 
18 and 19 are shown in Fig. 3. The other 
first stage piston is similar to the piston 17, 
and in the third stage piston plunger is 
similar to the plunger 19. These pistons and 

10 plungers are slidably disposed in their 
respective cylinder and are each provided 
with a connecting rod section which extends 
into the interior of the housing. 
The casing 15 has five circumferentially 

15 spaced axially extending guideways 20, 21, 
22, 23 and 24 at its inner wall facing the 
cylinders 10, 10a, 12, 13 and 14, respec- 
tively. These guideways are generally circu- 
lar in cross-section (Figs. 4 to 6) and are 

20 each formed with an axial slot 25 facing 
the longitudinal axis of the casing. Axial 
slides 27, 28, 29, 30 and 31 are positioned 
in the guideways 20, 21, 23 and 24 respec- 
tively, which are substantially identical, 

25 _ except for the differences mentioned herein- 
after. 

As shown in Figs. 4 to 7, the sides 32 of 
the slides are contoured for slideable and 
rotary movement in the guideways by con- 

30 forming the same to the curvature of the 
guideways, and have a generally circular 
transverse bore 33 extending through the 
sides, formed with an opening 34 facing the 
longitudinal axis of the casing at the slots 

35 25. The end of the slides facing the cylinders 
is formed with spaced apart lugs 35 between 
which the free end of the connecting rod 
sections of the pistons or plungers is adapted 
to extend. These slides are reciprocated in 

40 the guideways by the mechanism described 
hereinafter to operate the plungers or pistons. 

Preferably, at least one of the pistons is 
connected for positive movement with its 
slide in both directions. For example, as 

45 shown in Fig. 2, one of the first stage pistons 
17 is so connected by means of a pin 36 
extending through its connecting rod sections 
and the lugs 35 of the slide 28. The remain- 
ing slides, as illustrated in Fig. 3, have a fiat 

50 face between their lugs for engaging the free 
ends of the connecting rod sections of the 
pistons associated therewith, whereby the 
pistons are pushed by the slides during the 
compression and follow the slides during the 

55 return stroke. 

Each of the axial slides has a generally 
cylindrical cross-slide 40 mounted in its bore 
33 for rotary movement therein which has a 
diametrically extending bore 41 facing the 

60 axial slide bore opening 34 for reception of 
an arm 42 of a spider 43 adapted to import 
the movement to the axial slides described 
hereinafter. 
The cross-slides 40 are shorter than the 

65 bores 33 to normally allow them to move 



cross-wise therein, however one oi the cross- 
slides 40, as shown in Fig. 5, is restrained 
against such movement. This is accomplished 
by placing a button 44 at each end of the 
cross-slide which has an arcuate outer sur- 70 
face 45 contacting and conforming to the 
contour of the axial guideway and has a flat 
circular inner face 46 contacting correspond- 
ing end faces on the cross-slide and serving 
as bearing means to enable the latter to 75 
rotate between the buttons 44. The remain- 
ing cross-slides 40, as illustrated in Fig. 4, 
have arcuate end faces 47 spaced from the 
axial guideway to mount these cross-slides 
for both cross-wise and rotary movement. 80 

As shown in Figs. 3 and 6, a cranked 
section 50 of a drive shaft 51 is journalled 
for rotation in the spider 43, and the ends 
of the shaft 51 are respectively journalled 
for rotation by a bearing 52 in the plate 16 85 
and a second bearing 53 at the opposite end 
of the housing, whereby the spider is 
wabbled upon rotation of the shaft 51. The 
shaft 51 has an end which extends outwardly 
beyond the bearing 53 and is adapted for 90 
connection to a power shaft (not shown). 

A counterweight 54 is secured to the 
shaft 51 at the end adjacent the bearing 52, 
and a second counterweight is secured to the 
shaft at the end adjacent the bearing 53. 95 
As shown, the weights are spaced circum- 
ferentially about the shaft at an angle of 
about 180°. In this manner, the forces acting 
on the spider are maintained in better 
dynamic balance. 100 

The bearing and slide arrangement for 
operating the pistons by means of the spider 
is lubricated by a system contained within 
and operated by the compressor. This sys- 
tem generally comprises a lubricant reser- 105 
voir within the housing, passageway means 
associated with the spider and slide elements, 
and a pump operated by one of the slides 
for withdrawing lubricant from one of the 
slides and connected to the slide for forcing no 
it into the passageway means. 

As shown in Figs. 3, 6, 8, 9 and 10, the 
foregoing is accomplished by forming the 
interior of the casing 15 with a plurality of 
cells 60 circumferentially spaced and extend- 115 
ing longitudinally between adjacent axial 
guideways and with an annular passageway 
61 interconnecting ths cells 60 to provide 
the reservoir. One or more of the cells 60, 
as illustrated in Fig. 10, may have an open- 120 
ing 62 for filling the reservoir, which open- 
ing normally is sealed by a plug 63 or has a 
fitting for connecting a lubricant supply line 
to the reservoir secured therein. 

As shown in Figs. 3 and 8, the pump 125 
comprises a cylinder 66 mounted in a cavity 
formed in the casing 15 at the end opposite 
the plate 16, and a plunger 67 slideably 
mounted in the cylinder for reciprocation by 
one of the axial slides, for example, the slide 130 
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31 associated with the fourth stage of com- 
pression as illustrated herein. 

The cylinder 66 has a longitudinal bore 68 
facing the slide 31, and has a side opening 
5 69 in communication with the reservoir 
passageway 61. The plunger 67 has a bore 
70 extending therethrough and is coupled to 
the slide 31 for movement therewith. 
A check valve is positioned in the bore of 
*10 the plunger which comprises a seat member 
71, a valve member 72, and a spring 73 for 
urging the valve member on its seat. When 
the plunger 67 is moved towards the right 
during the compression stroke of the fourth 
15 stage slide 31 (as viewed in Fig. 3), the valve 
member remains seated and the plunger at 
the end of this stroke uncloses the side open- 
ing 69 of the pump cylinder, whereby lubri- 
cant enters the left end of the cylinder. When 
■20 the plunger is moved towards the left during 
the return stroke, pressure is applied on the 
lubricant within the pump cylinder and the 
lubricant unseals the valve member 72 and 
is forced through the plunger bore to the 
25 right end thereof which communicates with 
a passage 74 in the slide 31 extending into 
its transverse bore 33. 

In order to distribute the lubricant so 
introduced, the spider arms 42 have bores 
.30 75 and the spider has a circumferential 
passageway 76 which establishes inter- 
communication between all the bores 75 at 
the inner ends thereof, whereby lubricant is 
injected into all of the other slides 27, 28, 
.35 29, 30 to lubricate the bearing surfaces 
associated therewith. 

The supply of excessive quantities of 
lubricant, which would be forced between 
bearing surfaces within the slides and into 
40 the interior of the housing, is prevented by 
a by-pass or relief valve positioned adjacent 
the lubricant pump. This valve comprises 
an inlet 80 in communication with the left 
end of the cylinder bore 68, an outlet 81 in 
45 communication with the reservoir passage- 
way 61, a valve seat 82 between the inlet 
and outlet, a valve member 83, and a spring 
84 for normally holding the valve member 
on its seat but adapted to yield in response 
50 to an excessive pressure at the inlet side of 
the valve member to enable the latter to be 
unseated, whereby oil is by-passed from the 
cylinder bore to the reservoir. 
Any lubricant which may be forced into 
55 the interior of the housing flows to the bot- 
tom thereof and can pass through a longi- 
tudinal slot 85 or other suitable opening in 
the axial guideway 24 (Figs. 3 and 4) to well 
86 formed with an opening 87 for receiving 
40 a plug 88 or a fitting for connecting the 
opening to a drainage line. 

In operation of the compressor, the shaft 
51 is rotated causing the spider to wabble 
and successively effect operation of the pis- 
.65 tons of the various stages through a com- 



From the foregoing description, it will be 
seen that the present invention provides a 
novel and improved mechanism of the type 
described herein which is useful in trans- 
ferring rotary motion to reciprocating motion 70 
in connection with compressors. 
What we claim is: — 
1. A compressor apparatus comprising 
a housing having a plurality of generally 
cylindrical, axially extending guideways 75 
spaced circumferentially with respect to each 
other, a shaft journalled for rotation in said 
housing with its axis of rotation centrally 
located between said guideways and having 
a cranked section, an axial slide for each of 80 
said guideways contoured and mounted for 
slideable and rotary movement therein and 
having a generally circular transverse bore 
formed with an opening facing the axis of 
rotation of said shaft, an axially slideable 85 
piston or plunger operatively associated with 
each of said slides for operation therewith, 
a generally cylindrical cross-slide for each 
of said transverse bores dimensioned and 
mounted for cross-wise and rotary move- 90 
ment therein and having a diametrically 
extending bore therein, a spider having arms 
each extending through one of said axial 
slide openings and into one of said cross- 
slide bores, and means for centrally 95 
jomnalling said cranked section for rota- 
tion in said spider. 

2. Apparatus according to claim 1, 
including bearing means for restraining one 
of said cross-slides against cross-wise move- iqq 
ment in said transverse bore of its said axial 
slide. 

3. Apparatus according to claim 2, 
wherein said bearing means, comprises a 
button at each end of said cross-slide having iq5 
a generally spherical surface conforming to 
and in engagement with said guideway of 
said axial slide in which said one cross-slide 
is mounted. 

4. Apparatus according to any of the uq 
preceding claims, wherein one of said 
axially slideable pistons or plungers is con- 
nected to its said axial slide for positive 
movement therewith. 

5. Apparatus according to any of the 115 
preceding claims, wherein said spider has 
interconnected passageway means terminat- 
ing in said cross-slide bores, a lubricant 
pump in said housing has an outlet, and one 
of said axial slides is connected for operating 120 
said pump and has a passageway therein for 
establishing fluid flow communication be- 
tween said pump outlet and its said trans- 
verse bore and the bore of said cross-slide 
therein. ^ 

6. Apparatus according to claim 5, in- 
cluding a lubricant reservoir in said housing 
and a pump inlet in communication with 
said reservoir. 

7. Apparatus according to claim 6, 130 
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pression and a return stroke. During such 
movement, the axial slides are reciprocated 
in their guideways and the axial slides, other 
than the slide 28 (Fig. 2) which is positively 
5 connected to its piston connecting rod 
section, are free to rotate slightly within their 
guideways because of the generally circular 
surfaces of the axial slides and guideways; 
the cross-slides 40 are rocked back and forth 

.10 in the transverse bores 33 and the cross- 
slides, other than the one fixed within its 
bore 33 by the buttons 44 can slide back 
and forth slightly in their bores 33; and the 
free ends of the spider arms 42 in bores 41 

.15 permit slight relative rotative movement be- 
tween the cross-slides 40 and the spider 
arms. The foregoing bearing arrangement 
enables the ends of the spider arms to travel 
in a figure-eight path without restrain 

20 whereby the bearing surfaces involved dur- 
ing such movement are not subjected to 
substantial forces inducing friction and sur- 
face wear and the useful life of the bearing 
elements is greatly prolonged. Such wear is 

25 further reduced by continually lubricating 
these surfaces by the operation of a pump 
which supplies the lubricant at a rate 



dependent on the speed of rotation of the 
shaft 51 which wabbles the spider. 
V/herein said reservoir comprises a plurality 30 
of interconnected cells located between 
adjacent guideways. 

8. Apparatus according to claims 5 to 7, 
wherein said pump includes a cylinder in 
said housing and a plunger formed with 35 
said pump outlet in said cylinder and con- 
nected for operation by said last described 
axial slide. 

9. Apparatus according to claim 8, 
wherein said putsp cylinder is formed with 40 
an inlet and valve means are provided for 
controlling said pump inlet and outlet. 

10. Apparatus according to either claim 
8 or claim 9, including a relief valve adjacent 
said cylinder having an inlet in communica- 45 
tion with said cylinder adjacent the end 
opposite the end facing said slide and hav- 
ing an outlet in communication with said 
reservoir. 

11. Apparatus substantially as shown 50 
and described with reference to the accom- 
panying drawings. 

MARKS & CLERK. 
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